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This is the ﬁrst report on avian diversity in the Jhunjhunu district. The district possesses the Aravali range
of hills that is covered with great vegetation. From February 2011 to January 2013, the occurrence of birds
was observed. During the study period, 101 avian species belonging to 34 families were identiﬁed.
Among them, 22 species were aquatic and 79 species were terrestrial. In addition, 37 species were winter
visitors; four species, summer visitors; two species, passage migrants; and 58 species, resident species.
Two globally critically-endangered species, one endangered species, and two near-threatened species
were also recorded. Based on the guild, 41.58% of birds were insectivorous, followed by omnivorous
(26.73%), carnivorous (15.84%), frugivorous (2.97%), granivorous (11.88%), and nectarivorous (0.99%).
Results of the relative diversity (RD) index showed that Accipitridae (RD value ¼ 10.89) was the domi-
nant family in the district and the encounter rate of the species was 0.651.
Copyright  2014, National Science Museum of Korea (NSMK) and Korea National Arboretum (KNA).
Production and hosting by Elsevier. All rights reserved.Introduction
The occurrence of a variety of organisms reﬂects the biological
diversity of that particular expanse. The term “biodiversity” reﬂects
the totality of genes, species, and ecosystems of a region. Species
are distinct units of diversity with each having a speciﬁc role in an
ecosystem. Therefore, checking the loss of species and erosion of
the gene pool is a major challenge to the community (Trivedi,1999).
Throughout the world, 9702 avian species belonging to more than
1800 genera exist (Sibley and Monroe, 1990). Of these, approxi-
mately 1300 species of birds have been reported from India
(Manakadan and Pittie, 2001). Various ornithologists have also
reported many species from Rajasthan. To date, however, the area
of the Jhunjhunu district of the state has escaped the notice of the
ornithologists in preparing a document on avifauna of the district.
The Jhunjhunu district is situated in the northwestern part of
Rajasthan state where the Aravali range of hills is situated. It pro-
vides an appropriate habitat for animal diversity, especially avian
diversity. The hilly tracts of the Lohargal, Khetri (Pannasar Talab),
Babai, Sakambari, and Singhana areas are densely covered with. Shekhawat).
useum of Korea (NSMK) and
um of Korea (NSMK) and Korea Navegetation (Katewa and Galav, 2004). Ziziphus mauritiana (common
name Ber), Prosopis juliﬂora (Vilayati babul), Azadirachta indica
(Neem), Prosopis cineraria (Khejri), Ficus religiosa (Peepal), Ficus-
benghalensis (banyan tree), Capparis deciduas (Ker), Acacia nilotica
(Kikar), Salvadora oleoides (Jar), Opuntia species (paddle cactus), and
Cenchrus ciliaris (buffel grass) are some of the dominant vegetation
found throughout the district, which also contains some climbers
and grasses. Prosopis cineraria (Khejri) and Ziziphusmauritiana (Ber)
are the most common dominant vegetation. In the district, three
main seasons occur: winter (November to February), summer
(March to July), and monsoon (August to October). In summer (i.e.,
hot days and cold nights) the temperature rises up to 44C or more,
whereas in winters, the minimum temperature is approximately
0e2C.
In Rajasthan, studies on avian fauna have been mostly per-
formed in the Bharatpur, South Rajasthan, Jodhpur, Jaisalmer, and
Churu districts (Bhatnagar et al., 2007, 2008, 2011, 2013; Bhatnagar
and Shekhawat, 2014; Chhangani, 2002, 2009; Koli et al., 2011;
Kushwaha and Kananjia, 2011; Sangha and Devarshi, 2006;
Saxena, 2003; Sharma, 1998; Sharma and Tehsin, 1994;
Shekhawat et al., 2014). However, there has been no effort to
document the avifaunal diversity of the Jhunjhunu district. Thus,
the present study is the ﬁrst attempt to compile a document of
avian diversity in the Jhunjhunu district.tional Arboretum (KNA). Production and hosting by Elsevier. All rights reserved.
Table 1
Guild, status, and diversity of avian fauna observed in 24 transects from the Jhunjhunu district.
Species no. Scientiﬁc Name English Name IUCN Status* Guild
Accipitridae
1 Milvus migrans Black kite LC R Carnivorous
2 Elanus caeruleus Black-shouldered kite LC R Omnivorous
3 Buteo buteo Common buzzard LC WV Omnivorous
5 Circus macrourus Pied harrier NT WV Omnivorous
4 Accipiter badius Shikra LC R Carnivorous
6 Circaetus gallicus Short-toed snake eagle LC WV Omnivorous
7 Aquila nipalensis Steppe eagle LC WV Omnivorous
8 Circus aeruginosus Wastern marsh harrier LC WV Omnivorous
9 Neophron percnopterus Egyptian vulture E R Carnivorous
10 Gyps indicus Indian vulture CE R Carnivorous
11 Sarcogyps calvus Red-headed vulture CE R Carnivorous
Alaudidae
12 Calandrella brachydactyla Greater short-toed lark LC WV Omnivorous
13 Ammomanes deserti Desert lark LC WV Omnivorous
14 Eremopterix grisea Ashy-crowned sparrow lark LC PV Omnivorous
15 Ammomanes phoenicurus Rufous-tailed lark LC WV Omnivorous
Alcedinidae
16 Halcyon smyrnensis Whiteethroated kingﬁsher LC R Carnivorous
Anatidae
17 Anas strepera Gadwall LC WV Omnivorous
18 Anas clypeata Northern shoveler LC WV Omnivorous
19 Aythya ferina Common pochard LC WV Omnivorous
20 Anas crecca Common teal LC WV Omnivorous
Apodidae
21 Apus afﬁnis House swift LC R Insectivorous
Ardeidae
22 Ardeola grayii Indian pond heron LC R Carnivorous
23 Bubulcus ibis Cattle egret LC R Carnivorous
24 Egretta garzetta Little egret LC R Carnivorous
25 Casmerodius albus Great egret LC R Carnivorous
26 Ardea cinerea Gray heron LC R Carnivorous
27 Ardea purpurea Purple heron LC R Carnivorous
Bucerotidae
28 Ocyceros birostris Indian gray hornbill LC R Omnivorous
Charadriidae
29 Tringa tetanus Redshank LC WV Insectivorous
30 Tringa stagnatilis Marsh sandpiper LC WV Insectivorous
31 Tringa glareola Wood sandpiper LC WV Insectivorous
32 Actitis hypoleucos Common sandpiper LC WV Insectivorous
33 Tringa ochropus Green sandpiper LC WV Insectivorous
34 Vanellus indicus Red-wattled lapwing LC R Insectivorous
Columbidae
35 Streptopelia decaocto Eurasian collared-dove LC R Granivorous
36 Streptopelia tranquebarica Red collared-Dove LC R Granivorous
37 Streptopelia senegalensis Laughing dove LC R Granivorous
38 Streptopelia chinensis Spotted dove LC R Granivorous
39 Columba livia Rock pigeon LC R Granivorous
40 Treron phoenicoptera Yellow-footed Green Pigeon LC R Frugivorous
Coraciidae
41 Coracias benghalensis Indian roller LC R Carnivorous
42 Coracias garrulous Eurasian Roller NT PV Carnivorous
Corvidae
43 Corvus splendens House crow LC R Carnivorous
44 Dendrocitta vagabunda Rufous treepie LC R Frugivorous
Cuculidae
45 Eudynamys scolopacea Asian koel LC R Omnivorous
46 Clamator jacobinus Pied cuckoo LC SV Omnivorous
Dicruridae
47 Dicrurus macrocercus Black drongo LC R Insectivorous
Estrildidae
48 Lonchura malabarica Indian silver bill LC R Omnivorous
Hirundinidae
49 Hirundo rustica Barn swallow LC WV Insectivorous
50 Cecropis daurica Red-rumped swallow LC R Insectivorous
51 Petrochelidon ﬂuvicola Streak-throated swallow LC R Insectivorous
52 Hirundo smithii Wire-tailed swallow LC R Insectivorous
Laniidae
53 Lanius vittatus Bay-backed shrike LC R Insectivorous
54 Lanius meridionalis Southern gray shrike LC R Insectivorous
55 Lanius schach Long-tailed shrike LC R Insectivorous
Meropidae
56 Merops orientalis Green bee-eater LC R Insectivorous
57 Merops philippinus Blue-tailed bee-eater LC SV Insectivorous
(continued on next page)
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Table 1 (continued )
Species no. Scientiﬁc Name English Name IUCN Status* Guild
58 Merops pericus Blue-cheeked bee-eater LC SV Insectivorous
Motacillidae
59 Motacilla alba White wagtail LC WV Insectivorous
60 Motacilla ﬂava Yellow wagtail LC WV Insectivorous
61 Motacilla citreola Citrine wagtail LC WV Insectivorous
62 Anthus hodgsoni Indian tree pipit LC WV Insectivorous
63 Anthus trivialis Tree pipit LC WV Insectivorous
64 Anthus campestris Tawny pipit LC WV Insectivorous
Muscicapidae
65 Turdoides malcolmi Large gray babbler LC R Insectivorous
66 Turdoides striata Jungle babbler LC R Insectivorous
67 Phoenicurus ochruros Black redstart LC WV Insectivorous
68 Monticola solitaries Blue rock thrush LC WV Omnivorous
69 Luscinia svecica Bluethroat LC WV Insectivorous
70 Phylloscopus humei Hume’s leaf warbler LC WV Insectivorous
71 Phylloscopus collybita Chiffchaff warbler LC WV Insectivorous
Nectariniidae
72 Nectarinia asiatica Purple sunbird LC R Nectarivorous
Oriolidae
73 Oriolus oriolus Eurasian golden oriole LC SV Omnivorous
Passeridae
74 Passer domesticus House sparrow LC R Granivorous
Phasianidae
75 Pavo cristatus Indian peafowl LC R Omnivorous
76 Francolinus pondicerianus Gray francolin LC R Omnivorous
77 Francolinus francolinus Black francolin LC R Omnivorous
Picidae
78 Dendrocopos mahrattensis Yellow-crowned woodpecker LC R Insectivorous
79 Dinopium benghalense Black-rumped ﬂameback LC R Insectivorous
Ploceidae
80 Ploceus philippinus Baya weaver LC R Omnivorous
Psittacidae
81 Psittacula krameri Rose-ringed parakeet LC R Granivorous
Pycnonotidae
82 Pycnonotus cafer Red-vented Bulbul LC R Frugivorous
Rallidae
83 Porphyrio porphyrio Purple swamphen LC R Omnivorous
84 Gallinula chloropus Common moorhen LC R Omnivorous
85 Amaurornis phoenicurus White-breasted waterhen LC R Omnivorous
Recurvirostridae
86 Himantopus himantopus Black-Winged stilt LC R Carnivorous
87 Recurvirostra avosetta Pied avocet LC WV Insectivorous
Strigidae
88 Athene brama Spotted owlet LC R Insectivorous
Sturnidae
89 Acridotheres ginginianus Bank myna LC R Granivorous
90 Acridotheres tristis Common myna LC R Granivorous
91 Sturnus pagodarum Brahminy starling LC R Granivorous
92 Sturnus contra Asian pied starling LC R Granivorous
93 Sturnus roseus Rosy starling LC WV Granivorous
Sylviidae
94 Sylvia curruca Lesser white throat LC WV Insectivorous
Turdinae
95 Saxicoloides fulicata Indian robin LC R Insectivorous
96 Oenanthe deserti Desert wheatear LC WV Insectivorous
97 Saxicola insignis Common stonechat LC WV Insectivorous
98 Saxicola caprata Pied bushchat LC WV Insectivorous
99 Saxicola torquata African stone chat LC WV Insectivorous
100 Oenanthe picata Variable wheatear LC WV Insectivorous
Upupidae
101 Upupa epops Common hoopoe LC R Insectivorous
Status: PV ¼ passage visitor; R ¼ resident; SV ¼ summer visitor; WV ¼ winter visitor.
International Union for Conservation of Nature and Natural Resources (IUCN) categories: LC ¼ least concern; NT ¼ near-threatened.
* The information is based on the IUCN Red List (IUCN 2011).
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Study site and data collection
The Jhunjhunu district is situated in western India (28.13 N,
75.4 E, 323 m elevation) and is categorized under the semiarid
zone of the Rajasthan state. The district comprises an area covering5926 km2, an average annual rainfall of 565 mm, and a population
density of 361 persons/km2. From February 2011 to January 2013,
the entire Jhunjhunu district was surveyed comprehensively for the
presence of avian species. All ﬁeld surveys were performed in the
morning from 06.00 to 10.00 hours and in the evening from 16.00
to 19.00 hours, using an advanced transect method, because these
are the peak activity times of the birds. In the advanced transect
Figure 1. The residential status of avian fauna in the Jhunjhunu district (Rajasthan).
Figure 3. Guild-based classiﬁcations of avian species in the Jhunjhunu district
(Rajasthan).
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the width length changes according to the survey area (e.g., in the
forest area thewidthwas 15m; in the agriculture ﬁeld, 20m; and in
other open ﬁelds, 50 m). Twenty-four transects were performed
during the study period and two observers always independently
recorded the birds in each transect with the help of 10  50 DPS1
Olympus binoculars (Olympus Corporation, China), and they took
photographs using Canon S40 cameras (Canon, Inc.) to aid with
further identiﬁcation. The main aim behind choosing this advanced
transect method was to explore the individuals in the whole family.
Birds were identiﬁed using standard books for identiﬁcation (Ali
and Ripley, 2007; Grimmett et al., 1999). The residential status of
the birds was reported and categorized as “winter visitor”, “sum-
mer visitor”, “resident”, and “passage visitor”. The birds that were
encountered regularly in the study area were placed under the
category “residential”; birds encountered only in winter and sum-
mer seasons were placed, respectively, under “winter visitor” and
“summer visitor”; and birds that were encountered only once or
twice during the study period were considered “passage visitor.”
The encounter rate was measured as the relative abundance of the
bird species and calculated as the number of bird species observed
or travelled (km). Relative diversity (RD) was calculated using the
following formula:Figure 2. Relative diversity among all avian famRD ¼ Number of species in a family
Total number of species
 100Result and discussion
Table 1 shows that 101 species of birds were encountered in the
Jhunjhunu district during the study period. Of these, according to
the International Union for Conservation of Nature and Natural
Resources (IUCN), two species are classiﬁed as “critically endan-
gered”; one species, “endangered”; two species, “nearethreat-
ened”; and the remaining 96 species, “least concern”. The present
study results revealed that, of the 101 avian species, the Jhunjhunu
district supported 37% of the species as winter visitors, 4% of the
species as summer visitors, 2% of the species as passage migrants,
and 57% of the species as resident (Figure 1). These migrants
included species such as the greater short-toed lark, desert lark,
ashy-crowned sparrow lark, rufous-tailed lark, Eurasian roller, pied
cuckoo, barn swallow, blue-tailed bee-eater, blue-cheeked bee-
eater, white wagtail, yellow wagtail, citrine wagtail, Indian tree
pipit, tree pipit, tawny pipit, black redstart, blue rock thrush, blueilies in the Jhunjhunu district (Rajasthan).
Figure 4. Map of the study area.
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oriole, rosy starling, lesser white throat, desert wheatear, common
stonechat, pied bushchat, African stone chat, variable wheatear,
common buzzard, pied harrier, short-toed snake eagle, western
marsh harrier, gadwall, northern shoveler, common pochard,
common teal, redshank, marsh sandpiper, wood sandpiper, com-
mon sandpiper, green sandpiper, and pied avocet. Resident birds
include some critically-endangered (e.g., Indian vulture, red-
headed vulture) and endangered avian species (e.g., Egyptian
vulture). In the past decade, the population of the vulture family
has catastrophically decreased because of the use of diclofenac.
However, the results of the present study revealed that three
members of the endangered vulture family are residents of the
district and this study will therefore provide a base for making
strategies for conserving them. Thirty-four families were noticed
during the study period in the Jhunjhunu district. Among them,
Accipitridae was the dominant family with 11 species, followed by
Muscicapidae (7 species), and by Motacillidae, Turdinae, Ardeidae,
and Charadriidae (6 species each). Results of relative diversity show
that the Accipitridae family has a high diversity of species (RD index
value ¼ 10.89), followed by Muscicapidae (RD Index value ¼ 6.93),
and other families, which are indicated in Figure 2.
The guild-wise analysis of the 101 bird species showed that
41.58% of birds are insectivorous, followed by omnivorous (26.73%),
carnivorous (15.84%), frugivorous (2.97%), granivorous (11.88%),
and nectarivorous (0.99%) (Figure 3). The encounter rate of the
species was 0.651 during the ﬁeld survey.
The Jhunjhunu district is located 153 km away from the Kha-
parwas Bird Sanctuary (Jhajjar district, Haryana), 165 km from the
Bhindawas Bird Sanctuary (Rohtak district, Haryana), and only 51
km from the Tal Chhaper Sanctuary (Churu district, Rajasthan)
(Figure 4). All of these sanctuaries harbor a large avian diversity.
There are approximately 164 species in the Khaparwas Bird Sanc-
tuary, 192 species in the Bhindawas Bird Sanctuary (Gupta et al.,
2012), and almost the same number in the Tal Chhapar Sanctuary.
Some birds such as the Isabelline wheatear (Oenanthe isa-
bellina), Laggar Falcon (Falco jugger), white-eyed buzzard (Butastur
teesa), pale-backed pigeon (Columba eversmanni), black-crowned
sparrow lark (Eremopterix nigriceps), tawny eagle (Aquila rapax),
sociable lapwing (Vanellus gregarius), Isabelline shrike (Lanius isa-
bellinus), rock eagle-owl (Bubo bengalensis), pied wheatear(Oenanthe pleschanka), and the eastern Imperial eagle (Aquila hel-
iaca) (http://ibc.lynxeds.com/locality/oriental/india/rajasthan/
churu-district/tal-chhapar-wildlife sanctuary) have been reported
at the Tal Chhaper Wildlife Sanctuary (Churu district), which is
close to the present study area. However, during the present survey,
we did not encounter these species.
The northeastern side of the study area is very close to the state
of Haryana where a substantial number of wetlands are present. In
the south of the study area, the Keoladeo Bird Sanctuary, located in
Bharatpur, is famous for the migratory Siberian crane. Therefore,
great avian diversity is expected in the Jhunjhunu district because
of its location between these two important bird sites. By contrast, a
fewer number of birds (i.e., 101 birds) were observed. Two possible
reasons could be behind this. First, the district is categorized under
the semiarid zone of the state. In view of this, water availability is
scanty in the district. Second, a copper plant is present in the vi-
cinity. Hindustan Copper Limited (in Khetri) is situated in south-
eastern part of the district. The efﬂuent from this industry is spread
over a large area, which could be responsible for the decline in the
number of water birds in this part of the district. Therefore, there is
an urgent need to solve this problem, which may be helpful in
increasing the number of water birds and in increasing ecotourism
in the area. Other parts of the district such as Sakambari, Singhana,
and the Reserved Forest block (Beed) are areas teeming with avian
fauna.
Thus, it is evident from the present study that the Jhunjhunu
district is located between two important bird sanctuaries. If some
attention is focused on this area, then it could be developed as a
good site for harboring avifauna and a haven for bird watchers.
This report provides basic data on the avifauna of the Jhunjhunu
district.
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